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@ Milk containing animal feed compositions and aqueous feeds based on them. 

@ Milk containing animal feed compositions, and aque- 
ous feeds containing them, are stabilised by the presence 
of a complex salt consisting of ammonium, alkali metal or 
alkaline earth metal ions and formic acid in which the ratio 
of acid to ions is from 2:1 to 4:1. Preferred complex salts 
are those commonly known as ammonium tetraformate and 
potassium diformate. 

The milk containing compositions can contain 0.10 
to 5, preferably 0.5 to 2% wt. of complex salts, correspond- 
ing figures for the aqueous feeds being 0.01 to 0.5, prefer- 
ably 0.05 to 0.2% wt- 

The complex salts can be added as solids, when ap- 
propriate, or as an aqueous solution or distributed on a 
comminuted solid carrier (e.g. finely divided silica). 
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MIUC CONTAINING ANIMAL FEED CO^IPOSITIONS 
AND AQUEOUS TEBOS BASED Gti THEM 

The present invention relates to milk containing coinpositicns to be 
used as anircal feeds and to aqueous feeds based on the compositions. 

One known type o£ milk containing animal feed compositions are the 
so-called milk replacer compositions, which are normally solid compositions 
in powder form. Aqueous feeds based on such compositions are also known - 
The aqueous feeds are used to replace mothers milk in the diet of young 
mammals such as calves, lambs and kids. A typical milk replacer 
con^osition contains protein, carbohydrate, fatty material, mineral salts 
and vitamins. The protein and carbohydrate are present in major quantities. 
The protein can be dried milk, skim milk powder or a non-milk protein, for 
example, soya or microbial protein. The carbohydrate is usually whey 
powder which can be supplemented with a sugar, e.g. glucose. The fatty 
material is present in lesser quantities. Some examples of fatty materials 
are tallow, lard and coconut oil. The mineral salts and vitamins are 
present in minor quantities, Emulsifiers such as lecithins, colourants, 
pregelatinised starch and alginates can be present, 

A typical milk replacer composition for feeding calves can have the 
following formulation: skim milk powder 50 to 70 percent; whey powder 25 
to 40 percent; fati^ materials 8 to 25 percent; mineral salts and vitamins 
1 to 5 percent; pregelatinised starch 1 to 3 percent. The percentages 
are by weight in relation to the total weight of the composition. 

The aqueous feeds are made up from the solid compositions by 
dispersing them in an aqueous liquid. The aqueous liquid can be and 
usually is water, but skim milk or whey can be used. The aqueous feeds 
can have a solids content in the range 8 to 20 and more typically 10 to 15 
percent by weight in relation to the total weight of the feed. 
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Another knovffi type of milk containing animal feed conposition is 
skim milk for feeding to pigs. Heat— treated skim milk may be fed to 
animals as such or skim milk in powder form may be made up into an 
aqueous feed 

5 The conventional aqueous feeds are prone to deterioration on 

storage even at normal ambxent temperatures* In conseqizence It is the 
customary practice on tiie farm to make up a fresh batch of the feed 
from the solid composition for each feeding time. However, it is 
desirable, in order to minimise the labour required in feeding the 

10 animals and for convenience of operation, to provide stabilised aqueous 
feeds and milk, containing compositions which can be made up into such 
feeds which can be stored for relatively long periods, e.g. several 
days without deteriorating- The aqueous feed shouLLd remain stable 
'throughout the storage period- In particular, it should not sour or clot, 

15 *the number of microbes present should remain as low as possible and the 
feed should remain acceptable to the animal. It is also important that 
there should be no coagulation or precipitation of the protein during 
storage. 

It is an object of the present invention to provide a milk 

20 containing animal feed composition which can be made up into an aqueous 
feed which has good storage characteristics over prolonged periods and 
which is acceptable to yoxang animals. It is a further object to provide 
aqueous feeds based on milk containing compositions, the feeds having 
good storage characteristics over prolonged periods and vrtiich are 

25 acceptable to young animals. 

Accordingly the present invention is a milk containing animal feed 
composition containing as a stabilising agent a complex salt consisting 
of ammonium, aUcali metal or alJcaline earth metal ions and formic acid 
in which the ratio of the acid to ions is in the range from 2 to 1 to 

30 4 to 1 on a chemical equivalent basis. 

In a further aspect, the present invention is an aqueous feed based 
on the above milk containing animal feed composition, the aqueous feed 
containing as a stabilising agent, a complex salt consisting of ammonium, 
alkali metal or alkaline earth metal ions and formic acid in which the 

35 ratio of the acid to ions is' in the range from 2tolto4tolona 
chemical equivalent basis- 

2 



MSOOCID: <E?, 



_0009366A1J_> 



0009366 



3 

Bie preferred ions are anunoniiim, sodium arid potassium Ions. Thus, 
a preferred complex salt is one consisting of ananonlum ions with a 
ratio of acid to aramonium ions of 4 to 1. This complex salt is a known 
substance and is commonly called ammonium tetraformate^ It is usually 
5 in the form of a concentrated aqueous solution. 

Another complex salt found to be particularly svxitable is one 
consisting of potassium ions with a ratio of acid to potassium ions of 

2 to 1, i.e. the complex salt commonly called potassium diformate. This 
salt is a solid at normal temperatures - 

10 The milk containing animal feed composition can contain 0.10 to 5.0 

percent, preferably 0.5 to 2.0 percent by weight of the complex salt in 
relation to the total weight of the composition. The optimum quantity 
of con^jlex salt is liJcely to vary within that range depending on the 
salt used end, also, possibly, on the precise composition of the milk 

15 containing composition- However, the optimum quantity can be determined 
by simple storage tests, for example, by storage of the aqueous feed for 

3 days at 30**C. . Any tendency to coagulation of precipitation can be 
observed usually- Any tendency to souring or clotting can be determined 
by monitoring the pH or by acid titration against phenolphthalen using 

20 a standard caustic soda solution. Microbial coiants can also be carried 
out in the normal manner. 

It has been found that the tendency to coagulation and precipitation 
is the main limiting factor in determining the optimum quantity of complex, 
salt and that coagulation and precipitation can occur without there being 

25 any souring or clotting. The tendency to coagulation and precipitation 
increases with increasing acid content of the con^lex salt. Thus, for 
the diformates the optimum quantity of complex salt may be of the order 
of 3.5 to 4.5% whereas for the more acid tetraformates the optimum may 
be of the order of 1.0 to 2.0%. 

30 Aqueous feeds ere normally made from the solid powder compositions 

at a dilution of the order of 10:1, so the aqueous feeds can contain 
0.01 to 0.5, preferably 0.05 to 0.2 percent by weight in relation to the 
total volume of the feed. Most suitably the complex salt is incorporated 
into milk containing animal feed compositions on which the aqueous feed 

35 is based. However, it can be added directly to the aqueous feed, e.g. 
as a concentrated solution. 
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For convenience of handling, salts which are normally in the form 
of a concentrated aqueous solution can be converted to solid form by 
incorporation onto a solid stabiliser composition whichi can then be 
added as a component of either the solid milk replacer composition or 
added directly to the aqueous feed. The stabiliser composition 
comprises a comminuted solid carrier having the complex salt distributed 
thereon. An advantage of the stabilising composition is that it 
facilitates handling and mixing. 

TOie particle size of the carrier is not critial but to facilitate 
mixing and distribution of the stabiliser composition in the milk 
replacer composition the particle size is most suitably in the range 
5.0 to 2000 microns and preferably in the range 80 to 200 microns. 

tChe carrier can consist of a material which is inert or it can be 
a nutrient. Most siiitabl^^ the material shoiad have a large surface area 
and be capable of adsorbing and/or absorbing the complex salt- Some 
examples of suitable inert materials are the highly dispersed synthetic , 
silicas, kaolin and other finely divided clays. Some examples of 
nutrients are the finely divided soluble starches, whey powder, soya 
floxir and microbial protein. Highly dispersed synthetic silicas are 
particularly sxaitable materials. Highly dispersed silicas are known in 
the animal feed industry as carriers of liquids in the production of 
highly concentrated powder formulations. Examples of suitable silicas 
are silicon dioxide and/or silicate having a particle size of 5 to 200 
microns and a BET specific surface of 100 to 500 m^/g. 

The minimum proportion of complex salt to the carrier in the 
stabiliser conqposition is not critical and depends largely on the 
quantity of carrier it is desired to add to the milk replacer composition 
or the aqueous feed. When the carrier is a nutrient the proportion of 
the complex salt present in the composition will be related to the 
quantity of the nutrient required in the milk replacer or aqueous feed. 

Examples of suitable proportions of con^lex salt to carrier in the 
stabiliser composition are in the range 3:1 to 1:1.5 in relation to the 
total weight of the con^sosition. 

The stabiliser composition can be formed by any of the known 
techniques for dispersing liquids on carriers. For example, the carrier 
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can be soaked in an aqueous solution of the salt or a solution of the 
salt can be sprayed onto the carrier to give a free flowing solid. 

Complex salts which are normally solid can be incorporated into 
the milk containing animal feed compositions by single mixing. 

It is a surprising feature of the milk containing animal feed 
compositions of the present invention that the complex salt retains 
its stabilising and preservative activity in the aqueous feeds made up 
from the compositions even if the salt has been first distributed on a 
carrier to form a stabiliser composition. ' 

It is a feature of the stabilised aqueoiis feeds of the present 
invention that they can remain acceptahle for prolonged periods of 
storage, e.g. periods of 3 or 4 days even at relatively high temperatures, 
e.g. temperatures in the range 35°C to 40 °C. Furthermore, the feeds can 
be made up by mixing the milk containing animal feed compositions of the 
present invention at these high temperatures without adversely affecting 
the high temperature storage characteristics of the feed. 

The milk contairiing animal feed compositions and aqueous feeds of the 
present invention are further illustrated by, but not limited to, the 
following examples. 

Example 1 

97,5 grams of a commercially available milk replacer composition 

containing 18% fat and 24% protein and made from skim milk, whey and fat 

were mixed with 2.5 grams of a solid stabiliser composition. The 

stabiliser composition comprised 48 percent by weight of a 75 percent 

aqueous solution of. a complex salt consisting of ammoniiam ions and 

formic acid in which the ratio of the acid to the ammonium ions was in the 

range 4 to 1 on a chemical equivalent basis, and 52 percent by weight of 

a highly dispersed silicon dioxide having an average particle size of 

2 

5 microns and a BET specific surface area 250 m /g, the complex salt 
being distributed on the surface of the silicon dioxide. The stabiliser 
composition was formed by spraying the complex salt solution onto the 
silica with mixing to give a free flowing solid. The milk replacer 
composition thus formed contained 0.9 grams of the complex salt in 
relation to the total weight of the "composition. Another milk replacer 
composition was prepared in accordance with the procedure described 
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above but containing 0,6 grains of the complex salt. The con?)ositions 
were nijnibered A aud B respectively. 

For piurposes of comparison, a control milk replacer composition, C 
containing no preservative salt was also ijsed. Another two miUc replacer 
5 compositions D and E were prepared with the Jcnown preservative calciiam 

propionate at the same concentrations as the con5)lex salt of compositions 
A and B. The calcium propionate being a solid was mixed directly wildi 
the other con^nanents of the miUc replacer composition. 

The milk xreplacer coii?>ositions were made up to form aqueous feeds 
10 by mixing 125 grams of each composition with 0.875 litres of water. 

Aliquots of each feed were placed in conical flasks, the flasks 
plugged with loose cotton wool plugs and incubated at a teinperature of 
2l"C for 3 days. The flasks were sampled at the start and thereafter 
on -tile second and third day. Duplicate assays were then made on each 
15 sample of the total viable bacterial coxant using standard known 
techniques. 

The data obtained from the bacterial tests is shown in Table 1. 
The data demonstarates that feeds based on milk replacer coitpositions 
according to the present invention containing a solid stabiliser 
20 ^ composition consisting of the complex salt and siliirate nr^^c^r- have a 
lower bacteriological .population vtien stored than, feeds with no 
preservative salt or containing calcium pxropionate. 

Table 1 



25 


Aqueous Feed 


Bacterial 


Count (Incubation at 21° C) 




Day Start 


Day Two 


Day Three 




Conposition C (Control) 


200 


>5,000 


>10,000 




A Composition + Complex Salt 


200 


180 


280 


30 


D Coxnposition + Calcium 
propionate 


200 


795 


>10,000 




B Composition + Complex Salt 


200 


1,280 


>10,000 


35 


£ Composition + Calcium 
propionate 


200 


>5,000 


>10,000 
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Example 2 

An aqueous feed was made up by mixing 125 grams of the milk repJacer 
conqpositLon used in Example 1 with 0.875 litres of water and thereafter 
adding to the mixture thus formed 1.5 millilitres of an aqueous solution 

5 of a complex salt consisting of ammonium ions and formic acid in v^^ich the 
ratio of the acid to the ammonium ions was in the range 4 to 1 on a 
chemical equivalent basis. The solution had a concentration of 75 percent 
by weight of the salt. The feed contained 1.2 percent by weight of the 
complex salt solution in relation to the total solid content on a dry 

10 weight basis. 

By way of comparison, another aqueous feed was made up in accordance 
with the procedure described above with the exception that the complex 
salt was not ad'ded. Aliquots of the feed were stored at 21°C and at 
37*^0 and periodic tests were made of the bacteriological count in 

15 accordance with the procedure described in Example 1. In addition, the 
clotting time was tested. The data thus obtained in given in Table 2. 
The data shows that aqueous feeds in accordance with the present 
invention containing the complex salt significantly reduce the quantity 
of bacteria present after storage and significantly delay the onset of 

20 clotting. 

Table 2 



Aqueous Feed 


Bacterial 
count at 3 days 


Time in days 
taken to clot 




21"C 


37"C - 


21"C 


37"C 


Composition (Control) 


1000 


Clotted 
not tested 


3-4 


1 . 


Composition + Complex Salt 


80 


160 


11 


4 



25 



30 



35 



Example 3 

An aqueous feed was made up by mixing 125 grams of the milk replacer 
composition used in Example 1 with 0.875 litres of water to give a mixture 
having a solids content of 12.5 percent. 1.5 grams of a 75 percent aqueous 
solution of a complex salt consisting of ammoniiam ions and formic acid in 
which the ratio of the acid to the ammonium ions was in the range 4 to 1 
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on a chemical equivalent basis were then added to the mixture to give a 
feed containing 0»9 percent by weight of the complex salt in relation to 
the total solids (dry weight). Another feed was made up in accordance 
with the procedure described above but containing 1.2 percent by weight • 

5 of the complex salt in relation to the total solids content. 

By way of comparison., a feed was made up in accordance with the 
procedure described above with the exception that the complex salt was 
not added. All feeds were prepared in duplicate and inoculated with 
equal numbers of cells of the bacteriijm Salmonella dioblin. 

10 The feeds were incubated for 3 days at 21**C and then tested 

bacterlologlcally for Salmonella dublin. The data thus obtained is 
given in Table 3. The data shows that the feeds of the present invention- 
containing the complex anmonium salt (ammonium tetraformate) at the 
0.1125 and 0.15 concentrations have a significantly lower Salmonella 

15 dviblin coimt than the count for the feed containing no complex salt. 

Table 3 



20 


Aqueous Peed 


Bacterial count at 3 days 
after incubation at 21*C. 




Salmonella dublin 




Coit^sition (Control) 


>2,00Q 




Composition + 0.15% Complex Salt 


200 


25 


Composition + 0.1125?o Complex Salt 


600 



Example 4 

A commercially available powder milk replacer composition similar 
to that used in Exan5)le 1 but in "instantised" form was used to test 
the complex salt Jcnown as potassium diformate as a preservative. 

Aqueous feeds were stored for up to 72 hoiirs at 30**C and a series 
of experiments were carried out standardised on the following method. 

1. Prepare a 1% w/v solution of potassitun diformate. 

2. Pipette known volumes of this solution into a series of clean 
beakers and dilute to 200 mis with cold distilled water. 



V 
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4. 



Mix 25g of the milk replacer composition into each solution and 
measure pH value. 

Cover beakers with petri dishes to avoid excess evaporation, and 

+ 



5. 
6. 



place in an incubator at 30 ^ 2°C. 
Measure pH at 24 hour intervals. 

Record any changes in appearance of the milk solutions at 24 hour 
intervals. 

Using different voliames of solution under 2. above, a series of 
aqueous feeds containing different quantities of the complex salt were 
made and tested. The results are shovni in Table 4 below with the 
quantity of potassium diformate expressed as a weight percentage of the 
aqueous feed. The Table records the pH of the feeds and visual 
observations of clotting. 

Table 4 



Time 




% vrt 


potassiijm diformate 


added 




hours 














0 


0.112 


0.15 


0.225 


0.30 


0.375 


0 


6.5 


6.05 


6.0 


5.65 


5.5 


5.4 


' 24 


6.5 


6.2 


6.0 


5.8 


5.7 


5.5 


48 


5.3 


4.6 


5.35 


5.6 


5.5 


5.3 




clotted 








72 


4. 65 


4.4 


4.5 


4.7 


5.2 


5.4 







• clotted - 


^ 


starting 


rancid 


V. siight 










to clot 


odour 


odour 



Table 4 shows that 0.05% and higher concentrations of potassium 
diformate increased tt»e stability of the aqueous feed. The addition 
Of 0.375% increased the stability to 3 days. There was no coagulation 
or precipitation of protein in any of the experiments. 



0009366 



10 



Claims : 



1. A milk containing animal feed composition containing as a stabilising 
agent a complex salt consisting of ammonium, alkali metal, or alkaline 
earth metal ions and formic acid in whiich the ratio of the acid to ions 
is in the range from 2 to 1 to 4 iio l^on a chemical equivalent basis. 

2. A milk containing composition as claimed in claim 1 in which the complex 
salt consists of ammoniiim, sodi\jm or potassiiim ions and formic acid and 
the ratio of acid to ions is 4 to !• 

3. A milk containing composition as claimed in claim 1 in which the complex 
salt consists of ammonixim, sodi\im or potassium ions and fprmic acid and 
the ratio of acid to ions is 2 to 1. 

4. A milk containing composition as claimed in claim 1, 2 or 3 in which 
the percentage by weight of the complex salt present in relation to the 
total weight of the coinposition is in the range 0.10 to 5.O. 

5. A milk containing composition as claimed in claim 4 in which the 
percentage by weight of the complex salt present in relation to the 
total weight of the composition is in the range 0»5 to 2-0. 

6. A milk containing composition as claimed in any one of the preceding 
claims in which the stabilising agent is present as. a conponent of a 
stabiliser composition vrtiich comprises a comminuted solid carrier having 
the con5>lex salt distributed thereon. 

7. A milk containing coiTQX)sition as claimed in claim 6 in which the 
comminuted solid carrier has a particle size in the range 5.0 to 2000 
microns. 

8. A milk containing composition as claimed in either claim 6 or 7 in which 
the comminuted solid carrier is a highly dispersed synthetic silica. 

9. A milk containing composition as claimed in claim 1 and as hereinbefoxe 
described in any one of Examples 1 to 3- 



10 
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10 • An aqueous animal feed comprising a miDc containing composition, the 
feed containing as a stabilising agent a complex salt consisting of 
ammonixim, alkali metal or alkaline earth metal ions and formic acid in 
which the ratio of the acid to ions is in the range from 2 to 1 to 4 to 1 
on a chemical equivalent basis. 

11. An aqueous animal feed as claimed in claim 10 in which the milk 

containing composition is a composition as claimed in any one of the 
pr-eceding claims 2 to 9» 

12- An aqueo\is animal feed as claimed in either claim 10 or 11 in which the 
complex salt is present in the range 0.01 to 0.5 percent in relation to 
the total volume of the aqueoxis feed. 

13. An aqueous animal feed as claimed in claim 10 and as hereiribefore 
described with reference to any one of Examples 1 to 4- 
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